Conclusion: AF and AFl incidence is still increasing and account for a high admission rate from the ER to the hospital wards. Costs are consequently continuously increasing.
Introduction
Atrial fibrillation (AF) is the most common arrhythmia encountered in day life clinical practice and requires a big human, logistic and economical effort for its correct management. Epidemiological data reports about a 0.4% prevalence of this rhythm disturbance in general population [1] , with an exponential increase in older ages. It is rare under the age of 50, but reaches a prevalence of 5% at 75 and over 10% in people older than 80 years [2] . In a minority of patients ranging from 3 to 11% it could be lone, i.e. not associated to any overt cardiac or extra cardiac disease [3] . More frequently it is related to cardiovascular abnormalities such as congenital, valve or ischemic heart diseases, cardiomiopathy, hypertension or extra cardiac problems like lung disease, electrolytic imbalance, thyroid dysfunction or alcohol abuse. AF usually relapses during life and relapses become more frequent and long lasting after the first episodes.
Atrial flutter (AFl) on the contrary, is not so common and is usually related to mitral valve problems, congenital heart disease, cardiomyopathies, atrial reentrant pathways or lung problems. Its incidence in general population ranges from 0.4 to 0.7% and it is often associated with AF, with spontaneous change from one rhythm disorder to the other [4] . If not properly treated both these arrhythmias determine a significant life expectancy reduction, with high morbidity and mortality, especially in older ages [5] . The main risk depends from intraatrial thrombus formation and its possible embolisation. Another cause of life expectancy reduction could lie in the high ventricular main rate and the consequent development of heart failure.
These considerations do not apply to lone AF, which is associated to normal life expectancy [3] . Many studies and new international guidelines published in the last ten years, have changed management of AF and AFl [6] [7] [8] . Purpose of our study was to verify differences occurred in the last ten years in AF and Afl incidence in the emergency room (ER) and if the knowledge changes about these rhythm disorders are actually applied in everyday practice.
Methods
In the period lasting from the 17th January to the 15th February 2000 we enrolled all the consecutive patients with AF or AFl referring to the ER of our hospital (San Maurizio Regional Hospital of Bolzano, Italy). In order to be included in our registry AF or AFl had to be the main problem for seeking medical assistance. Patients with AF or AFl, even of new onset, who came to medical attention for a cause non-directly related to the rhythm disturbance, were excluded. Excluded were also patients with permanent AF or AFl.
All the epidemiological data were collected, with special care to symptoms, supposed causes and duration of arrhythmia, number of relapses, treatment, admission to hospital wards, days of hospital stay and therapy in hospital and at discharge. This first data collection was conducted as part of the national registry FIRE (Atrial fibrillation and flutter Italian registry; 9). Exactly ten years after, in the same 30 days period, lasting from the 18th January to the 16th February 2010 in order to avoid seasonal differences, the observational analysis was repeated. Baseline data were compared to data collected ten years later. 
Statistical analysis

Symptoms
Symptoms were usually depending from the elevate heart rate. Palpitations and sudden onset of dyspnoea were the mostly referred causes of admittance to the emergency room both in 2000 and in 2010. Symptoms did not differ between 2000 and 2010.
Time from rhythm disturbance onset
Anyway, in 2000 AF or AFl arouse within 48 hours from admission in the ER in 28 patients (73.7%) and more than 48 hours before in 9 patients (23.7%); in 1 patient (2.6%) the duration of the arrhythmia remained unknown. In 2010, recent onset of AF or AFl (within 48 hours from admission) was present in 31/57 patients (54.4%), whilst in 26 (45.6%) AF or AFl arouse more than 48 hours before. There was no significant difference in time onset of the arrhythmias between the year 2000 and 2010 (p 0.054). Patients with relapse did not refer to the ER earlier than patients with the first event (p 0.2), demonstrating the lack of educational training.
Relapses
In the year 2000, 19 of the 38 patients referring to the ER for AF or AFl (50%), were experiencing their first arrhythmic episode, 13 (34.2%) had had previously 1-2 episodes and 4 (10.5%) more than 2 episodes. In two cases this information was missing.
In the year 2010, 25 of the 57 patients referring to the ER for AF or AFl (43.8%) had the first episode, 11 (19.2%) patients had had 1-2 previous episodes and 21 (36.8%) more than 2 previous episodes.
The percentage of first episodes did not change in the 10 years period (p 0.7), as did not the percentage of patients with 1-2 previous episodes (p 0.16). On the contrary, patients with more than two previous episodes were significantly more in 2010 (p 0.009).
Treatment in the emergency room
In the year 2000, over the 38 patients referring to the ER for AF and AFl, 27 (71%) did not receive any treatment, 7 (18.4%) were given propafenone intravenously, 2 (5.2%) received digitalis and 2 (5.2%) underwent transoesophageal atrial stimulation.
In the year 2010, over the 57 patients referring to the ER for AF and AFl, 44 (77.2%) did not receive any treatment, 7 (12.2%) were given propafenone intravenously, 3 (5.2%) flecainide, 1 (1.7%) betablockers, 1 (1.7%) underwent transoesophageal atrial stimulation and 1 (1.7%) an electrical cardioversion.
With these small numbers comparison are difficult, but the rate of patients not receiving any treatment in the emergency room is still high and has not decreased in the observed period (p 0.66).
Therapy in the ER was almost ever administered to patients with arrhythmias appeared within the previous 48 hours. Among patients directly discharged from the ER (5/38 in the year 2000 and 9/57 in the year 2010), 80% (4/5) were discharged in sinus rhythm in 2000 and 67% (6/9) in 2010 (NS).
Admission to hospital wards
In the year 2000 over the 30 days period of the study, 33/38 patients (86.8%) admitted to the ER with AF or AFl, were hospitalised in a medical ward. The hospitalisation for these 5 problems accounted for the 1.97% of the total amount of admissions (medical and surgical) in the same period and for 2.98% of the admissions for a medical problem.
Ten years later, in the same 30 days period, 48/57 patients (84.2%) admitted to the ER with AF or AFl were hospitalised in an internist ward. The hospitalisation for these problems accounted for the 3.3% of the total amount of admissions (medical and surgical) in the same period and for the 4.75% of the admissions for medical problems.
The percentage of hospitalisation due to AF and AFl seems very high. Admissions for these arrhythmias over the total amount of hospitalisation in the 30 days period has increased in the comparison year 2000-2010: increase of 67.5% if compared to total hospitalisation (surgical and medical) and increase about 59.4%, if compared to hospitalisation only for medical problems (p 0.026 and p 0.11 respectively).
In the year 2000, the hospital wards in which patients were admitted were Cardiology in 4/33 patients (12.1%), Internal Medicine in 22/33 patients (66.7%) and other wards (Geriatrics, Short stay ward) in 7/33 patients (21.2%).
Ten years later the wards of admission were Cardiology in 4/48 patients (8.2%), Internal Medicine in 35/48 patients (74.5%) and other wards (Geriatrics, Short stay ward) in 9/48 patients (19.2%). The wards of admission did not change in percentage over the decade (p 0.6).
Examinations and treatment during admission
Electrical cardioversion for patients admitted from the emergency room was rare in the year 2000 (4/33 patients; 12%) and is still rare ten years after (7/48 patients; 14.6%). There has been no difference over the decade in the use of this method for restoring sinus rhythm (p NS). Even the pharmacological conversion to sinus rhythm is low (9/33 patients; 27.3% in 2000 and 12/48 patients; 25%; p NS). Consequently sinus rhythm restore is relatively low (21/33 patients; 63.6% in 2000 and 29/48; 60.4% patients in 2010; NS).
Sub analysis of different treatment received in different wards, although interesting, was not conducted because of the small number of the patients included.
Fast strategy to restore sinus rhythm after performing a transoesophageal echocardiography accordingly to the ACUTE protocol [11] , was almost never used both in the year 2000 and in the year 2010 (1/33 and 3/48 patients in 2010 respectively; p NS). The rate of electrical cardioversion or pharmacological cardioversion in all the patients (directly discharged from the emergency room and admitted to the wards) is shown in Table 2 .
Concerning drug therapy, during hospital admission major antiarrhythmics (propafenone, flecainide, amiodarone or sotalol) were used in 16 Concerning the other main topic of AF, i.e. oral anticoagulant or antiplatelets therapy, there was an increase in oral anticoagulation prescription. In the year 2000 anticoagulation (heparin or Low Molecular Weight Heparin and oral anticoagulation or a combination of both) was performed in 19/33 patients admitted to the wards (57.6%). In 13 of the 14 patients not treated with anticoagulant therapy, received antiplateles agents (39.4% of the whole). In 2010 anticoagulation was performed in 30/48 patients admitted to the wards (62.5%). Of the 18 patients not treated with anticoagulant therapy, 16 received antiplateles agents (33.3% of the whole).
Differences between patients treated with anticoagulant therapy were not significant in the comparison year 2000/year 2010 (p 0.63) and not significant were also differences in antiplateles prescription (p 0.75).
Echocardiography, which should be part of the standard work up of these patients, was performed in 15/33 patients (45.5%) in 2000 and in 14/48 patients (29.2) in 2010; p NS.
Duration and costs of hospital admittance
The total duration of hospital stay for the 33 patients hospitalised in the year 2000, was 241 days (median 6 days; 5-95 percentile: 1-30.4 days) and 285 days in the year 2010 (median 4.5 days; 5-95 percentile: 1-17.6 days). Although there was a trend towards a shorter hospital stay in 2010, the different duration of hospital admission was not statistically significant (p 0.5).
Mean cost per day of admittance in a non intensive ward of our hospital is about 274 Euros and rises to about 820 Euros for the cardiac intensive care unit. The total cost of admittances for the 47 patients with recent onset of AF or AFl, who were hospitalised in 2010 was 81366 Euros. In these costs specialist examinations like echocardiography, X rays and laboratory tests were not included.
Hospital discharge
Over the 33 patients admitted in the year 2000, 31 were discharged at home, whilst 2 (6.1%) died because of causes not related to AF or AFl.
Twenty over thirty-one patients (64.5%) discharged alive from the hospital wards in the year 2000 were in sinus rhythm at discharge. In 7/11 patients discharged in AF, an electrical cardioversion was planned.
In the year 2010 results were similar. Over the 48 patients admitted, 45 were discharged at home, whilst 3 (6.2%) died because of causes non related to AF or AFl. Sinus rhythm was present in 28/45 patients discharged alive (62.2%). In 3/17 patients discharged in AF, an electrical cardioversion was planned.
The percentage of sinus rhythm restore in patients admitted to the wards remained almost stable in the ten years interval (p 0.9), whilst the number of programmed electrical cardioversion in patients discharged in AF decreased significantly (p 0.038).
In the year 2000 therapy at discharge included a major antiarrhythmic agent for rhythm control in 14/31 patients (45.2%). Heart rate control agents consisted of betablockers in 1/31 patients (3.2%), verapamil/diltiazem in 3/31 (9.7%) and digitalis in 12/31 (38.8%) Oral anticoagulant therapy was prescribed in 9/31 patients (29.0%) and antiplatelets agents in 11/31 (35.5%).
Ten years later therapy at discharge included major antiarrhythmic agent in 16/45 patients (35.6%; p 0. A further analysis about congruence of indication and actual prescription of oral anticoagulation or antiaggregation at discharged was performed. Thought guidelines for anticoagulation have changed in the last years the congruence was not analysed for the year 2000.
Mean CHADS2 score [13] in 2010 resulted 1.85, with a standard deviation of 0.91. We considered a CHADS2 score of 1 as an indication to aspirin and of ≥2 as an indication to oral anticoagulation. If compared to the CHADS2 score, globally there was an inadequate prescription in 17/45 patients (37.8%). 8 patients had an indication to oral anticoagulation and were discharged only on aspirin, 1 had an indication to oral anticoagulation and was discharged without anticoagulant and antiplatelets therapy, 2 had an indication to aspirin and were discharged without it. On the other side, there was an over prescription of oral anticoagulant in 6 patients with a CHADS2 score of only 1.
Recent guidelines on AF management [14] suggest to consider risk factors for thromboembolism slightly differently from the CHADS2 score and accept aspirin or oral anticoagulation in patients with one moderate risk factor, depending from patient's choice. Therefore, following guidelines, inadequate prescription of anticoagulant/antiaggregant therapy was found in 13/45 patients (28.9%), being the over prescription of oral anticoagulant reduced to 2 patients. Other 2 patients had indications to aspirin or oral anticoagulant and were discharged without them, 1 had indication to aspirin and did not receive it and 8 patients had indication to oral anticoagulation and were discharged only on aspirin.
Considering guidelines or CHADS2 score, there was the same percentage of wrong prescription of aspirin instead of oral anticoagulation, which accounted for 17.8% of the cases.
Discussion
Our data about the increased incidence of newly developed AF or AFl in the emergency room in the last decade confirms previous hypothesis of a continuous dramatically rise of this rhythm disturbance over years [15] . Many resources are drained from these patients in terms of visits, admissions to hospital, instrumental and laboratory examinations and therapies, which often needs a multidisciplinary approach.
We observed a 50% increase in the absolute number of patients with AF or AFl admitted to the ER over a ten-year period. The percentage of these rhythm disorders over the whole cases of medical problems in the ER raised from 1% in the year 2000 to 1.5% in the year 2010.
Similarly, in the considered period, the admissions to hospital wards from ER because of these arrhythmias increased over the decade in an absolute percentage of 67.5% if compared to the whole admissions (surgical and medical) and in a percentage of 59.4% if only admissions because of medical problems were considered.
This fact could lie in the delay of ER access, which contraindicates immediate restore of sinus rhythm. Alternatively it could depend from the need of rapid turnover of the patients in ER due to overworking or to scarcity of doctors and nurses. For the same reasons therapy in the ER was very seldom administered.
Our observations amplify data shown in the US 20 years ago, where admissions because of AF or AFl accounted for 40% of the admissions because of rhythm disorders, which represented themselves 1.5% of total hospital stay [16, 17] .
Patients with these rhythm problems were older and had experienced more relapses in 2010 respect to ten years earlier.
Our observed duration of hospital admission is once again similar to reported data of 5 days of stay collected in the States [17] [18] . Hospital stay has decreased over the decade, but not in a significant way, being the median 6 days in 2000 and 4.5 in 2010.
This observation shows how complex and challenging treatment of these problems in real word medicine is. Many protocols, like early electrical cardioversion after excluding the presence of an intracardiac thrombus, have been proposed to reduce hospital stay and improve assistance, but they are scarcely used in clinical routine.
Interesting is the observation that, despite the presence of relevant symptoms like palpitation, dyspnoea, syncope or angina, only a minority of the cases refers to the emergency room in the first 48 hours, which are usually considered the useful time to try to restore the normal sinus rhythm [14] avoiding an increased embolic risk. Only 73.7% of the patients with these problems sought medical assistance in the first 48 hour in 2000 and this percentage has decreased to a poor 54.4% in 2010.
Even if it is not always necessary to accede to the ER immediately after symptoms onset, because the arrhythmia could disappear itself spontaneously, a too late referral reduces the success rate of cardioversion and increases the embolic risk. The high percentage of patients referring to ER after the first 48 hours could suggest the need for a sensibilisation of the population towards these problems, as it has been done for myocardial infarction. Our data point out some further considerations.
The use of electrical cardioversion or pharmacological conversion was very low in 2000 and it remains low now. Consequently the percentage of sinus rhythm restore at hospital discharge is not so high and it has not improved over the decade (64.5% to 62.2%). This could once more depend on the late arrival to the ER from the first onset of the arrhythmia, but we did not observe any difference in the percentage of cardioversion between patients presenting early or late. Other explanations could be a high number of patients with contraindications to major antiarrhythmics, a high level of co morbidity that advise against an immediate treatment of the problem or a different cultural approach to the rhythm problem. A low aggressiveness in trying to restore sinus rhythm and a higher inclination to transform newly onset AF in permanent AF could derive from the results of large clinical studies [6, 7] . This could be also supported by the observation that planned electrical cardioversions in patients discharged on AF decreased from 63.6% to 17.6% in the ten-year period.
Echocardiography, which should be part of the standard work up of these patients, is still underused and was performed in 15/33 patients (45.5%) in 2000 and in 14/48 patients (29.2) in 2010; p NS.
In the same period there was also a change in therapy choice at discharge. Major antiarrhythmics were prescribed almost to the same proportion of patients, whilst agents for rate controls showed a dramatically reduction in the use of digitalis and an increased prescription of betablockers. The use of verapamil or diltiazem remained almost unchanged. These observations could suggest a greater adherence to guidelines concerning the strategy of heart rate control in patients with AF.
In the matter of the other main topic of therapy in AF and AFl, i.e. anticoagulation, data are still disappointing. Considering guidelines or CHADS2 score, in 2010 there was the same percentage of under prescription of warfarin to patients having the indication, than was observed 10 years ago (18%).
Both in 2000 and in 2010 no death were directly related to the arrhythmia. In these cases AF has precipitated the clinical condition and was the reason for referring to the emergency room. Finally some considerations about the costs. The percentage of hospital admission from the ER for these patients is very high and has increased in the decade. The mean duration of hospital admission showed a trend towards a shorter stay in 2010, as compared to the 2000, but this difference was not statistically significant. Anyway, the admission period of 4.5 days is still too high, considering the pathology afforded, which could be often treated by a well organised outpatient clinic. Consequently costs remain very high and could be reduced.
Conclusion
Our study confirms once more that AF and AFl incidence is dramatically increasing in the years [19] and only a minority of these patients is directly discharged from the ER and admissions are usually long lasting. Transoesophageal cardioversion and subsequent electrical cardioversion accordingly to the ACUTE protocol [11] is still almost never used. Even in the patients arriving early, the rate of conversion to sinus rhythm in the emergency room is very low and the global percentage of sinus rhythm restore in patients discharged from the hospital is also low and has not increased over the decade, being 62.2% in 2010.
Lessons from the big trial or new international guidelines seem to have had only minor influence in real word treatment of these rhythm disorders.
Considering that the public health burden of atrial fibrillation is enormous and is expected to increase continuously over the next decades, as showed from our observations, integrated protocols should be developed as soon as possible, in order to afford globally and properly this problem.
Furthermore, primary prevention of AF should be performed, treating risk factors like hypertension as soon as possible. Limitation of the study -Main shortcoming of the study was the small number of the patients included. This depends on the inclusion criteria and on the purpose of the study, which was intended to be a spot observation comparing incidence and treatment of the same pathology in the same centre after 10 years. Of course this leads sometime to difficulties in statistical comparison. -Another limit is that it was not easy to record the arrhythmia duration and sometime it remained unknown.
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